Chloroquine (CQ) analogues with side alkyl amino side chain variation were synthesized via substitution reaction of an appropriate amine and 4,7-dichloroquinoline.
under vacuum and could be reused. The resulting brownish residue was applied to a silica gel flash column and a solvent mixture (CHCl 3 /CH 3 OH /Et 3 N (25/1/1)) was used as eluent. CQ4a was isolated in 64% yield after combining elution fractions. CQ4a was further purified by crystallization (CHCl 3 and hexane) to give 120 mg (13% yield) of white solid.
1 H NMR (CDCl 3 ) δ 8.52 (1H, d, 7.95 (1H, d, 7.64 (1H, d, 7.37 (1H, dd, 
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Synthesis of CQ4b. 4,7-Dichloroquinoline (1.98g, 10 mmol) and L-alanine (1.78 g, 20 mmol) were heated in phenol (8 g) for one hour at 160 °C. The solution was poured into a solution mixture of 10% KI (30 mL) and ethyl ether (30 mL). The aqueous layer was then washed with ether layer (3×30 mL). The combined ether layer was extracted with 10% KI (30 mL). The pH of the combined aqueous phase was adjusted to 7. The aqueous solution was let uncovered for slow evaporation at room temperature. After about 24 h, white crystals were filtered and dried under vacuum (1.25g, 55% 
Transfection of naked pDNA
For cell transfection and luciferase assay, cells were plated at 5×10 4 cells/well in 24-well plates 24 h in advance. Immediately prior to transfection, cells were rinsed once with PBS (pH 7.4), and 200 µL of
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Opti-MEM (Gibco) was added to each well. pGL3-CV (1 µg, 5 µL of a 0.2 µg/µL solution in DNAsefree water) was mixed with an appropriate amount of CQ (or CQ analogues) solution, and were immediately transferred to each well. After 4 h of incubation (37 °C, 5% CO 2 ), the media in each well was replaced with 1 mL of culture media. After another 44 h, the media was removed by aspiration.
Cells were washed twice with PBS (pH 7.4) before addition of 100 µL of 1x cell culture lysis buffer (Promega). Cell lysates were analyzed for luciferase activity with luciferase assay reagent (Promega). volume of polymer (5 µL of 24.9 mg/mL freshly prepared CDP solution in DNAse-free water) to give charge ratio 5 +/-. Opti-MEM (185 µL) and an appropriate amount of CQ (or CQ analogues) in 5 µL
Opti-MEM solution were mixed with CDP/pDNA complexes (10 µL) to give a final volume of 200 µL.
These solutions were immediately transferred to each well. After 4 h of incubation (37 °C, 5% CO 2 ), the media in each well was replaced with 1 mL of culture media. After another 44 h, the media was removed by aspiration. Cells were washed twice with PBS (pH 7.4) before addition of 100 µL of 1 × cell culture lysis buffer (Promega). Cell lysates were analyzed for luciferase activity with luciferase assay reagent After 1 hour at 37 °C, the amine-terminated DNA was recovered by precipitation with ethanol, then incubated overnight with Alexa-fluor-488 NHS ester (Molecular Probes, Eugene, OR). The labeled DNA was purified by precipitation with ethanol. The percentage of pDNA labeling was determined to be 3.3 S9 wt% by measuring the fluorescence intensity of labeled DNA (λexcitation 488 nm; λemission 535 nm) using a Spectrafluor Plus plate reader (Tecan, Durham, NC) and comparing with a standard curve.
Labeled pDNA was condensed with CDP prior to being administered to HepG2 cells at a concentration 5 µg DNA/mL culture medium (same concentration as in gene transfection study). Uptake was terminated at 30 min and at 2 hours. Cells were treated with 0.25% trypsin, washed with phosphatebuffered saline and Hanks balanced salt solution, and analyzed by fluorescence-activated cell sorting (FACS) ( Figure S5 ).
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